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TOLOGIIKOV Mikhail Ivanovich; BIRYUZOVA, Ye.I, red,; ANDRIANOV, B.I,

[Camouflage in war] Maskirovka na voine. Mosgkva, lzd-vo
DOSAAF, 1958, 52 p. (MIRA 12:9)
(Camouflage (Military science)) '

. :‘.‘P';?.‘».- ’

APPROVED FOR RELEASE: 07/16/2001

CIA-RDP86-00513R001756110017-2"



"APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001756110017-2

A A R TS Y SR TP (R R D 55

A

32 EASISA S ARSI SN R SRS A RS AR R e

o How the danger of shield bugs was ?liminated. Zaa?(xch.ra;;;g)
yred. 1 bol. & no.1:31-32 Ja-F '59. MIBA

tka Saratovskogo otryada,
ntomolog Atkarskogo uchas
1, Agronom-e torit &0 )
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TOLOCHKO, M .M.

How we achieve high-quality repalir of machines. Mekh. ¢il'. hosp.
13 no.9:7-8 S "'62. (MIRA 17:3)

1. Upravlyayushchiy Kupyanskim rayonnym otdeleniyem
n5i1'gosptekhniki", Khar!kovskoy oblasti.
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1. AFANAS'YEV, A. A., Docent : TOLOCHKO, V. 1. Eng.

2, USSR (600)
L, Caprone

- 7. Use of caprone thread for sewing leather goods and footwear. Leg. prom. 12
' no. 10, 1952

9. Monthly List of Russian Accessions, Library of Congress, _January 1953, Unclassified.
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TOLOCHKO, V.I., inzh,
T Theory of the cutting of materials used in shoe manufacture,
Izv. vys.ucheb, zav,; tekh,leg, prom. no,2:67-76 '58. (MIRA 11:6)

1.Kiyevskiy tekhnologicheskiy institut legkoy promyshlennosti,
(Shoe manufacture)
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Cand Tech Sci — (diss) "Study offiie cutting

TOLOCHKO, V.I.,

“Spmecrms of tougn l-fide paterials and their substitutes." oS,

1956, 17 pp (Min of Higher Banestion USSR. Hos, Tech Inst of

Light Industry} 150 copies (KL, 35-59, 115)
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AFANAS'YEV, A.A.: TOLOCHKC, V.I.
Boots and Shoss

Reduction of waste in making the lower parts of footwser, lLeg. prom,, No, 1, 1952,

Monthly List of Russian Accessions, Jibrary of Congress, March 1952. UNCLASSIFIFD.
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TOLOCHKOV, M., polkovnik; KUZ'MENKO, H.» general-mayor tankovykh voysk;

< ———DVORTSOV, ., podpolkovnik; EOVALEV, F., podpolkovalk; KOLESNIKOV, I.,
gvardii general-mayor; BOMANOV, M., polkovanik; KALINOVSKIY, V.,
polkovnik; BOZHKO, I., podpolkovnik; PAVLOVICH, A., podpolkovnik

We discuss projects of new general Army regulations. Voen. vost.
38 no. 8:2-10 &g '58. (MIRA 11:7)

(Rugsia--Amy--Regulations)
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P0L0CHKOV, M. (Atkarsk, Seratovakoy oblasti),

?orgottbn trade-union organizations, Sov, profsoiuzy 6 no,3:77 Mr
158, (M1BA 1123)

1, Predsedatel' Atkarskogo grupkoma profsoyuza rabochikh i slusha-
shchilh sel 'skogo khozyaystve 1 zagotovok.
(Atimrek-=Trade unions)
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LOBGHIKOV, M. G., sgronom; TOLOCHKOV, M, I., agronom

. X Responses to our arti : e

no.l1l 318"19 N 690

Severo-Kazakhstanskaya obl.
. Bulayevskiy trest sovkhozov, o .
%for Lo%chikov), 2. Saratovskly otryad po bor;pa 8 vreditelysn
i boleznyami rasteniy, Atkarsk (?or Tolochkov).

(Plants, Protection of)
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TOLOCHEOV, Yu.A.
.
Variation of cutting forces due to the wear of cutting tools. 8tan.i
31 no,10:22-24% 0 !60. (MIRz 13:10)
(Metal cutting)

APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001756110017-2"



"APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86 00513R001756110017 2

2823 :ﬂ*__..x" : Jgi' m‘ﬁ.@]iﬁﬁwﬁi“@m§%? @}@ﬂﬂ.ff -Elﬁ‘fﬁl‘%ﬁﬂm“—h , "‘A,.,AJ v{fmﬁr SYETERY ,4- R 38 KIS

TOLOCHKOV, Yu.A,

Automatic control in machining based on indirect measurement
methods, Priborostroenie no.9:8-11 S '62, (MIRA 15:9)
(Metal cutting) (Automatic control)
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8/121/60/000/010/007/015
ACOL/A001

. AUTHOR;  Tolochkov, Yu, A, _ ‘

———

TITLE: R Tool Wear Causes Change in Cutting Forces
X ' o W\
PERIODICAL: Stanki i Instrument, 1960, No. 10, pp. 22-24

TEXT: _ The author presents investigation results obtained Figure 1: .
by the MAI and VNII, based on which a method was developed making
it possible to solve with sufficient simplicity the problems con- b i
nected with the effects of tool wear on the dynamies of the - r .
) machining process, It is expedient to carry out the investiga-
tion of such problems by way of analyzing the family of curves
described by the equations P = f (t) % , G being the quantities
., characterizing the geometry of s .
the sharp tool, k = quantity A ' !
characterizing the mechanical properties of the material to be .
machined, A = tool wear, .These equations are plotted in the ; =
coordinate system Pt for different values of the enumerated
t parameters, The method of plotting a diagram Pt for single-
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8/121/60/000/010/007/015
Tool Wear Causes Change in Cutting Forces _ AOO4/A001

operation machining can be seen in Fig. 1,  In this case the parameters C, k, v,
s, remain constant, while parameter A varies discretely, The diagram Pt i‘or
i multi-operation machining by profiling tools (Fig. 2) gets somewhat complicated -
N on account of the effect of the thickness ‘I of the material layer (already re-

R moved during the preceding operation) on the shape of the chip cross-section and,
consequently, on the nature of the functions, By Figure 2:
drawing through the points tj and t; (Fig. 1)
lines parallel to the axis OP, it 15 easy to-
obtain the functions P, = ') (%) and P [
Yy (4) for the uonstant G k, v, s and tx%eing «f
equal respectively to ty and t;. These functions
are necessary for tha calculation of the elements
of the SPID system concerning strength and rigid-
ity, and for the determination of the extreme
magnitudes of tool wear, Fig, 4 shows the instal-
lation layout used for taking the diagram Pt:
1 - blank, 2 - toolpost pickup of cutting stress, w
3 - induction displacement pickup, 4 precision ’

|
0204 06 28 10 12 tw

[

ruler, 5 - longitudinal feed slides, 6 - trans- 03 0% 102 Tam .
verse feed slides, 7 and 8 - electron amplifier
Card 2/4
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- Tool Wear Causes Change in Cutting Forces ACOL/A001

9 - oscillograph, The recording of the changes in cutting force were effected
with the ald of & special low-inertia equipment, composed of a low-inertia threc~
component pickup, three-channel high-stable electron amplifier and loop oscillo-
graph. ' A‘well-adjusted equipment makes it Figure U;

possible to take the Pt diagram without
difficulty and within a relatively short time,
In comparlson with the method of plotting the
graphs by points, used formerly, the method
described by the author results in a consider-
able saving of time,” since with this method it
is possible to determine the Pt dlagram 10 times
taster, Fig. 5 presents Pt diagrams for thread-
ing and tuqning operations.
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GERSM. M. Io, kando tekhn. mukl TOLOCKUVA. M. G ’ kand. tekhn.n&uk
'\\_________,,_.,-——ﬁ
Using "white sludge" as binder in meking cement. Trudy HIITSement
no.14#389-100 160. (MIRA 13:11)
(Indmstrial wastes) (Cement )
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TOLCCHKOVA, M. G.: Mﬂﬂb‘r Tech Sci (dies) -~ "A study of the processes occurring
Mh&&ukﬁiﬁ’-fﬁﬁ%‘r,’f;;ﬁhgﬁt

in the sulfate corroslon of Portland cement"., Moscor, 1958, 2% pp (Acad Con-

gtruction and Architecturs USSR, Sci Res Inst of Concrete andi Reinforced Concrete

NIIZhB), 150 coples (KL, No 3, 1959, 110)
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Flhv i fAHAcrid, 77 .
BUTT, Yu.M., professor; LOGGINOV, G.I., kandidat tekhnicheskikh nauk;
KHUSAINOVA, O.M., inzhener; TOLOCHEOVA, M.G., inzhener.
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Use of radicactive isotopes for studying cements, TSement
22 no0.6:19-21 B-D °56, (MLBA 10:2)
(Cement) (Badfoisotopes— Industrial applications)

She el
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BANIT, F., inshener; TOLOCHKOVA, M., inzhener; TULYAKOVA, V., inghener.
NIRRTy [T
Use of radioactive 1sotopes for investigating clinker kilming and
milling processes. Stroi.mat. 3 no.3:32 Mr ?'57, (MIBA 10:4)
(Radioisotopes—-Industrial application) (Kilns, Rotary)
(Bricimaking)
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KOROLDVA 0. Yt:. s 1nzh. ; ’I‘OLOCHI'\OVA G. .y kand.takhn.nauk
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Obtaining building articles from mortar blends by dynamothernic
action. Stroi.mat. 7 no.6:35-37 Je 161. (MIRA 14:7)
(Concrete)
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Evaluation of the 1nfluence. of noi

ge caused by a heterod
on the sensitjvity of a recsa.ver system in thg 3 em b:smdyne
Przem inst telekom prace 13: no.4l 55-59 163,

1. Harszawskie Zaklady f{adiowe T-1, Varszawa.
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P/507/62/012/037/002/004

D271/D308 .
WTHOR: " ToYoczko, M.
_TITLE: : Symmetry criteria for microwave balanced mixers : fi
SOURCE : ' Warsaw. PrzemysYowy Instytut Telekomunikacji. Prace. B
v. 12, no. 37, 1962, 23-27
TEXT: Balance criteria are derived for a mixer - IF ampli=-i

fier input system taking into account the asysmetry introduced by | .
the hybrid junction and by the IF inmput circuit. In a balanced mix- .
er signal and local oscillator voltages are supplied to mutually deg -
: coupled arms of the hybrid junction and two mixer diocdes supply to- .
1" gether the input to the IF amplifier, while a degree of compensation
‘i is obtained for noise originating in the local oscillator. The re- v -
' Auction of the noise level (K) deperxls on the diode parameters and |
or, the balance of the junction and of the IF input circuit. Analy»A%"
gis of the equivalent circuit leads to the following expression fogﬁ,;
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y:} ,ngses,cf*thefdiodesi,including”theit
-factor- of the IF input circuit,; n - asymmetry
v mismatch coefficient of the diodes at . .
ncy, :The methods for weaguring the symmetry
regged in the value of the K parameter, are
~use.of CW generator is found preferable to the
r. = The. block diagram:of the measuring set-up is
results ‘obtained with a 3 cm mixer and a short gap
tabulated. The described methed is particularly
useful when production diodes are used at random without selecti :
matched: paire ~The -results have: suidwn that diode parameters arenéhe-i
main source of unbalance, if only the junction and if the IF input °
Card 2/3 g -
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|  Symmetry criteria ... - D271/D308

circuit are properiy designed., There are 3 figures and 1 table,

SUBMITTED: January 10, 1962

(ST
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TOLOGZKO, Marian, mer ins..

Relaxation circuits with tunnel diodes. Przegl telekam
35 [1.e. 36] no.3:81-85 Mr '63.

1, Warssawskie 2Zaklady Radiowe T-1, Warszawa.

i rﬂ% RS SR e s SUAehh E“éﬁ: Rt
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KARPINSKI, Jacek, mgr inz.; TOLOCZKO, Marian, mgr inz,

Logical circuits with tunnel diodes. Przegl telekom 35 [i.e.36]
n0.4:114~119, 3 of cover Ap '63,

1. Instytut Podstawowych Problemow Techniki, Polska Akademia
Nauk, Warszawa,.
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5/058/63/000/003/091/104
A059/A10}. o

",Symmetry cond, tions of balanoed miorowave mixers :

‘ iff»Refera.tivnyy ghuivaial, Fizika, ho. 3. 1963, 28 - 29, abstract 3Zh172
" ("Prace PrzemysX. ingt. telekormn.", 1952, v, 12, no. 37, 23 - 28,
Polish, summaries inRussian, Inglish and E‘rench)

UTEXT:iL*T"“lThe equivalent 8cheme of a balnneed mixer is considered, and a e
» formula for the coefficient K of noise suppression of the heterodyne is obtained.'!
-~ K is.usually expressed by means of the transformation losses end the impedance
i. of the intermediate-frequercy diodes. In deriving the formula, these and also X
<= other factors influencing K were taken into account: the asymmetry of the hybridl
- Junetion and of the intermediate-frequency input. It is assumed that the reac- .
. tive conductance of the intermediate-frequency amrplifier input is compensated § B
;. for,: and the mismatch and the final output of the hybrid Junction are not taken 1; ol
nto consideration. ~Hethods of measuring K and the coefficients characterizing Wi

.. the belanced-mixer symoetry are desoribed. The experimental results obtained in. -' .
- a 3 om band are gliven, V. Klimashevski SIS
Abstracter's note: Complete translation] . mashevskiy 7

o, Cerd 11 b
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TOLOGZKO, M.

T Symetry condltions of balancéd microwave mixers. Przem inst telekem
prace 12 no,37:23-28 162.

.l L
-
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?:f ACC NR:  pm601833Y SOURCE CODE: P0/2507/65/015/49-/0067/0079
: Tolochko, M. ;é¢7

ORG: Warsaw Radio Plant p-1 (Varszawskle zaklady radiowe-T-1)

TITLE: Selective transmitting and receiving switch in a balancing
network

SOURCE: Warsaw, Przemyslowy Instytut Telekomunikacjl. Prace, V. 15,
no. 49/50: 1965, 67"79

OPIC TAGS: antenna, amplitude modulation, ma
3 ransmitter switch,. receiver pwitch, chaogaays
3 51 TaH ING '

‘ A?STRACT: Characteristics of a balanced antenna changeover swiltch are
deseribed; it consists of two hybrid junctions connected by selective
and adjustable gas-discharge arresters. The effect of the parameter
differences of dischargers and hybrid junctions on the resultant proper
¥ ties of the system has been avaluated. The conclusions are illustrated
ol by measurements in the 3-cm band, It has been shown that the phase -
{ asymmetry is a major factor in balancing the switch, losses, and separa
4 tion of the receiver during the transmission period. For practical.

gnetron, gas discharge, i
: el , AT EAVA

-

)

Cord 1/2 UDC: 621.396.967
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t[TACCNR 601833

period (the selectivity is determined

S e

another 10 db without any too adverse an effect

; the recelving period, Orig. art.
6 tables, |Based on author!s abstract

SUB CODE: 17/ SUBM DATE: 25Sepby/ ORIG REF:

T ot Rt

and a supplemented separation of receiver to almost 20 db.
of the switch to maximum separation makes mixer protection better by

- purposes, the amplitude agymmetry is determined frcm the parameters
! of the hybrid junctions, The phase asymmetry governs the image
: frequency matchlng and changes in crosstalk attenuation by the full
§ argument cycle My (of a cold magnetron), Crosstalk attenuation depend
1 mainly on amplitude asymmetry with the arrester introducing higher
losses, having the decisive effect. The changes 1n matching to the
antenna, which are caused by the fﬂn phase, depend on
.of reflection of the arresters. The use of gas-dlscharge arrest

g palanced antenna switch permits selectivity during the receiving
by the parameters of the arresten)
The tuning

the coefficients
ers in

on the parameters of
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has: 13 figures, 34 formulas, and
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o i PP ST TR T e

Tunnel diode a3 a rew part of decision elements, Przegl
elektronild 4 no,l:l-1l6 163,

lo Pracownia Elektronicsnych Urzadzen Liozacych, Zaklad Aparatur,
Instytut Podstawowych Problemow Techniki, Polska Akademia Nauk,

Warsfawa,
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MEASUREMENTS
"foplication of Redioactive Redimtions in Autcmabic Control Devices”, by Yu. V.
Grushchin, L. V. Mel'tser, M, I, Tolodogg,ilgg_v, and N. N, Shumilovskiy,
Avtomatike i Telemekhanika, No 9, September 1957, pp. 81L4-840.

Extensive survey article, deseribing the fundamental methods and trends in the
use of radioactive radiations in automatic control. The article discusses the
fundamental characteristics of d, ;J, and J~  rays, describes various rediation
detectors, and various commercially used radioactive isotopes. It then proceeds
to describe the automatic control of productive processes by means of radiocactive
radiations, such as the automatic control of thickness and weight of materlal,
density of the medium, liquid-level regilation, gas and liquid flow regulation,
automatic signalization of presence of impurity in gas, automatic control and
regulation of of gas pressure, and various relay clrcuits employing contactless
radicactive relays.
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Pormation of cracks oriented transversely to the stpike of folded
structures., Soob,DVFAN 8SSR no,10:232-235 '59. (MIRA 13:11)

1, Dal'nevostochnyy f£ilial Sibirskogo otdeleniya AN SSSR.
(Folds.(Geology))
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TOLOK, A.4.
Changes in the deformation pattern during the formation of the structure

of the Nizhne-Molodezhnoye deposit. Soob.DVFAN SSSR no.10:235-237
159, (MIRA 13:11)

1. Dal'nevostochnyy £ilial Sibirskogo otdeleniya AN SSSR.
(Sikhote-Alin' Bange—Geology, Structural)
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1 Dal‘nevostochnyy filial imeni Komarova Sibirskogo otdeleniya
AN SSSR.
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TOLOK, A.A.; ZALITSHCHAK, B.L.; MATERIKOVA, A.M.

Vicaceoug—carbonnte notasomatite in the Mayxhe Eﬂasi:,?:

Tarits r LVFAN 58SR no. 19:15-20 L0,
tiritime Territory. Soob. Gt 170)
1, Dal'nevostochnyy geologicheskiy institut dal'nevostochnoto
filinla Sibirskogo otdeleniya AN SSSh.
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TOLOK, A,A.
Gecrhemical charactaristics of the Pogin Massif of nephkeline syenites
in the Maritime Territory. Geokhimiia no,12:125¢-126C D 164,
(MIRA 18:8)
1. Dal'revostochnyy politekhnicheskiy institut imeni V,V.Kuyhbysheva,
Vladivostok.
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" "The nstion of serum proteins
100K, P. P., Cond Blol Jct (a1ss) -- "The fractio

heavy metals". Tashkent, 1959.

19 pp (Min Health
with salts of light and } 9

Q, 1960, 123 3)
Uzbek SSR, Teshkent State Med Inst), 420 coples (kL, YWo
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JgSR/Hunan ond Animol Physiology - Blood, Blood Chemistry. T

Abs Jour ¢ Ref Zhw Bicl., Ho 3, 1959, 12587

Author : (ﬂ‘olok , PPy
- e ‘(’.':Cf..,,-”,"v'fvm

Inst . A3 Uzbek SSR

Title . Fractionization of Serum Protein with galts of Heavy
Metals

Orig Pub ~ ¢ UzSSR Fanlar Akond. dokladlari, Dokl. AN UzSSR, 1957,
Yo 10, T3-T5

Abstract : The donor serurm Was ailuted 10-fold with a medinal
tuffer with a pH of 9.6k and precipitated with €4dS0y,
solution. The turbidity wos measured by thermophoto-

electrometry. On the cunve of precipitation of serun
protein with 0.005 - 0.128% solutions of €dso, there

were found concentrotions vhich precipitated roctions
of serunm protein: for y -globulin 0.008%; p-globulin

card 1/2
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USSR/Human and Aniral Fhysiology - Blocd, Blood Chemistry. T

Abs Jour ¢ Ref Zhur Biol., No 3, 1959, 12587

0.0185; X .-globulin 0.022; dz-globuliu 0.0236;
albumin O.l§8. A quantitative cSrrelation was found
with the data of electrophoresis. €dso), possessed o

. great advantage over other salts. The work with Cds0)
at 30 degrees was simple and required considerably less

tine than electrophoretic analysis. -- A.D. Beloborodova
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1. Kafedra biokrimii (zav. ksfedroy - prafe A,n..Yclynshy, Tash-
k;ntskogo gosudarstvennogo meditsinakogo instituia.
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nt ‘of Biochendsrbry [neaded by Prof. A . Se¢ Volyns
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Institute (Kafedra biokhimil Tashkentskogo meditsinsko o instituta)

TITIE- Free sulfhydryl groups of diphtheria and tetanus antito:d.ns
no. 8, 1965, 33=H

Meditsins}dy zhurnal Uzbeld.stana. .

* SOURCE:

‘ TOPIG TAGo. imnmology, hmr.an ajlment -
| £
i, o s crtion s S SR LD B,
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_showed t the SH-grox.p coxrharrg.. of diphtheria and tetanufﬁgén b o tant. 15
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mguissroation of proteins from blood serum by heavy metals, 11);1:35..)
AN Uz, SSR n0,10:73=75 '57. (MIRA 11:

1. Tashkeniskly gosudarstvennyy mediteinsicly institut, Predstavleno

akademikom AN UzSSR S,Yu. Yunusovym.
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. Yolkev Ya. F., Pavlov Yu, S.y Tolok V.- K., Skibenko A. I.
N A A Lo > z/“’") I
s "Plam"-inﬂein.'alt_iamatihgifjnagnet:ivc:~field RS

. Fizika plamy i ‘problemy upravlyayemogo. teﬁ:byaderhbgo sinteza;
doklady I konferentsii po fizike plazmy i probleme upravlyayemykh
termoyadernykh reaktsiy. Fiz.-tekhn. inst. AN Ukr.SSR. Kiev, Izd-vo
AN Ukr.- SSR, 1862, 127-130 o :

- TEXT: ' The behavior of a plasma pinch in an alternating magnetic field was

" ‘measured for ‘two types of magnetic fields, one producing a PIG discharge (constant
* field) and cne producing total jonization and’ detachment of the plasma from the

" y@lls. ‘The magnetic field was measured with probes and the density with an

electric probe and also with a & mm microvave signal. The maximm density was

found to be about 105 per cc. In the case of ‘he PIG discharge the density

increases sharply toward the second or third maximm of the field, but in the

case of no preliminary jonization the meximum cccurs at the fourth or fifth max-

{mum. The decrease in density and the breakup of the pinch with constant magnet-

3e field are slowed down when the fields add and accelerate when the fields sub-
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“Plagma in an altemating magnetic field §/781/62/000/000/026/036

tract, This is confirmed by streak photography. Sharp contraction of the plas-
ma gives rise to radial osoillations of the pinch, which are more pronounced in
argon than in hydrogen (because the frequency is higher). The slight increase
in the magnetic field in the plasma cloce to the zero of the external field can
be attributed to the fact that the plasma traps the magretic field of the pre-
ceding cycle and the latter grows with compression of the plasma by the growing
external field. The frequency of the plasma oscillation agrees roughly with
the value cbtained by Tuck (ref.4, cited in the Russian translation) for plasma

in a straight-line discharge. There are fowr figures;
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TOLCK, V.5,

fntomstion of the computation of arithmetical formulas by means
of an electronic computers Vop, vych, mat. 1 tekh. no,3:57-62
164, (MIRA 18:9)
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TOLOK, V.A,

Study of free vibrations of a thin cylindrical shell, Izv, AN
Uz, SSR. Ser, tekh, nauk 8 no,5:25-28 '64, (MIRA 18:2)
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m&&: JI. study of the free nacillation of thin cylindrical shelislc
1964' 25‘28

Al
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TOPIC TaCs: shell theory, eylindrical shell, edge effect, wave number, bending

fraquency
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SOV/57—30—3—5/15
AUTHORS : Sinel 'nikov, K. D., Tololk, V. T., Nazarov, M., 1.,

Rakayev, I. L., pondarev; V. TRV Bugay, Yu. F.

TITLE: © Investlgatlons of Jon Cyclotron Rezonance in
a Dense Plasma

PERIODICAL: Zhurnal tekhnleheskoy fiz1ikl, 1960, Vol 30, Nr 3,
pp 283-288 (USSR)

ABSTRACT The heating up of plasma under ion cyclotron reso-
nance, where the lons acquire directly the energy
of the electric field, is a process which one
could hope to utjlize for attalning high ionlc
temperatures. Theory developed by Stix (gee ;ef)
sadicated that at plasma densitles of 101" e
and more, one could generate and thermallze sO-
called ion cyclotron waves. The authcrs, therefore,
investigated the ion cyclotron esonﬁnce in
G&Eéfiﬁ?ii hydrogen plasmas of density 10 _101- cm3 under
impulse conditions, using 2 device described on Fig. L.
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I.nvesti,igations of Ion Cyclotron Resonance 77839
in a Dense Plasma SOV/57-30-3-5/15

proc. Phys. Soc., 70, 446 B, 212, 1957; T. N. Stix,
R. W. Palladino, Proc of 1958 Gen. Conf. A (15,

p 360); T. N. Stix, Proc. of 1958 Gen. Conf. A
(15, p 361).

ASSOCIATION: Physico-f[‘echnical Tnstitute AS UkrSSR, Khar'kov

’

(Fiziko—tekhnicheskiy institut AN USSR, Khar 'kov)

SUBMITTED: October 22, 1959
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5/057/60/030/01/03/014
B019/B054 8224,

/0.2000(4
AUTHORS: _ilototruhov, 1. M., Byghov, N. M., Skoblik, I. P.,
Tolok, Ve T.
' ~ plasaal 2
TITLE: Behavior of a Plasma’in a Magnetic Alternating Field

" PERIODICAL: Zhurnal tekhnicheskoy fiziki, 1960, Vol. 30, No. T,
pp. 769 - 773

PEXT: In the present papeT, the authors investigate the gas discharge
without electrodes in a magnetic field of two single-turn coils fed by a
capacitor battery. Fig. 1 shows the schenme of the experimental arrange-
ment. It consists of a glass discharge tube with 100 mm diameter onto
which the t¥o copper windings are slipped. The capacitor battery has 2
capacity of 12.7 microfarad, and is charged to 30 kv. The maximum dis-
oharge current is 175 ka (with a central maximum magnetic field of

11 kilogauss). The oscillation period of the field is 13.5 microseconds.
The photographs of discharges in Figs. 2a and 2D show that on amplifica-
tion of the magnetic field the plasma gets loose from the walls, and con-
tracts in a radial direction. Fig. 3a shows an osciilogram of the
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Behavior of a Plasma in a Magnetic Alternating 8/057/60/030/07/03/014
Field B019/B054 8224

magnetic field measured with the measuring coil fixed outside to the glass

tube, and Fig. 3b shows the axial magnetic field measured with a probe.
" Hence it appears that, on a reduction of the external magnetic field; the
field in the interior of the plasma is reduced. If the external field
becomes zero, the internal one is not zero and increases; its direction is
opposite to that of the external one. In a brief theoretical deliberation
it is shown that the product of the magnetic field intenmsity and the
oscillation period is constant which also corresponds to the results of

neasurement (Table 1). A gamma emission with an intensity of 106 - 107
quanta with energies of up to 50 kev was observed in the discharges. The

most intensive emission was found at a pressure of ‘5*10"3 torr. The

authors thank K. D. Sinel'nikov, Academician of the AS UkrSSR, for

valuable hints in the conduction of investigation. There are 3 figures,

1 table, and 2 non-Soviet references. (,H/

ASSOCIATION: Fiziko-tekhnicheskiy institut AN USSR Khar‘kov (Institute of
Physics and Technology of the AS UkrSSR, Khar'kov)

SUBMITTED: November 30, 1959
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g/089/61/01 1/001/004/010
"4&75 7'4_&35 B102/B214

THORS Khizhnyek, N. A., Tolok, V. T« Chechkin, V. V., Nazarov, N.I.
)

TITLE: The possibility of acceleration of large pulsed currents in
electron linear-accelerators

PERIODICAL:  Atomnaya energiye, v. 11, no. 1, 1961, 34 - 40

TEXT: This paper presents an evaluation of the suitability of different
electron linear accelerators for accelerating intensive pulsed currents
since ‘their region of application is only incompletely known as yet. The
theoretical studies published here are based essentially on the work
carriad out over many years at the Fiziko-tekhnicheskiy institut AN USSR
(Institute of Physics and Technology AS UkrSsSR), Kharkov. First, the
acceleration of pulsed currents in electron traveling-wave linear-accelera-
tors is discussed. The affect of the pulsed beam on & traveling - wave
accelerator (W/2 wave, A= 10 cm) and a waveguide type accelerator is studied.
The most important effects are three: 1) A change of elactrodynamic
acceleration conditions. For v = ¢ the electron beam affects the electro-
dynamic properties very little,ofor voee much more. With a load of &

card 1/4
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current of ~1a the amount of change in the phase velocity of the wave is
AR = 2.6% (B =0.5), 1.3% (p=0.7), 025% (p= 0.9); (p=v/c). 2) Effect
of the energy tretios in .the accelerating system. There is a displacement
of the synchronous phase toward the wave peak, i.e. toward the limit of the
region of phase stability. It is possible to improve the energy ratios by
increasing the injection energy of the electrons of enlarging the gection
with an alternating phase velocity of the wave. In gections with constant
phase velocity (=c),the loading of the accelerator by the electron beam
leads to a decrease of the eleciron energy at the output of the accelerator.
For example, 12 Hw are required to obtain a pulsed current with 1a end

5 Mev having a width of the energy spectrum of 10%. 3) Effect of @he
dynamic conditions in traveling - wave accelerators. There is an upper
iimit of the current; for example, at an accelerating field of

E = 100 kv/cm this limit lies at 10 a. In the following the acceleration.

of pulsed currents in linear accelerators with standing waves is discussed
in an analogous manner. An scceleration system is considered which con-
gists of one or more connected endovibrators in standing - wave operation

(r waves, A= 2m). In the decelerating phase, the beam is screened off from
Card 2/
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the field by drift tubes. For the acceleration of higher currents, this
system has a number of advantages ovVer the traveling-wave system, as there
are: 1) Change of the electrodynamic conditions. When the condition

14.4*10-6(X/R)4J (1/Q° + JW/QODO ;s satisfied, the change of the electro-

dynamic properties caused by the electron beam does not 1imit the accelera-
ted current. (Q, is the quality factor of the unloaded resonator, JW the

h. f. power loss to the acceleration of the current of J amperes, DO the

h.f. power losses to the walls of the system, and R the radius of the
endovibrator.) 2) Change of the electrical conditions of acceleration.
There is a lowering of the pulse duration, and there is an optimal energy

given by wopt= 1,44°1O-5Q0D0; The maximum charge that can be accelerated :
to wopt ig Jt= 2“10‘4AE/E coulomb. This type of accelerator can accelerate

much higher currents than the one mentioned before. Finally, the problem
of particle dynamics in a standing wave accelerator is discussed. The
longitudinal (phase) end transverse (radial) motions are separately dis-
cussed. The authors thenk K. D. Sinel'nikov, and Ya. B. Faynberg for
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discussions. A. I. Akhiyezer and N. P. Selivanov are mentioned. There
are 2 figures.

SUBMITTED: July 10, 1960
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AUTHORS» Tol Y. T., Bolotin, L. I., Chechkin, V. V., Nazarov, N. I.,
Khizhnyak, N. A.

TITLEs A high-current electron accelerator

PERIODICAL: Atomnaye energiya, V. 11, no. 1, 1961, 41 - 45

TEXT: This paper presents e description of the 5-lev electron linear-
accelerator demigned,; built, and studied in 1955 at the Fiziko--tekhnicheskiy
instutut AN USSR (Institute of Physics and Technology AS UkrSSR). The
acceleration system consists of two coupled endovibrators excited to
standing T weves with f = 137.4°10-° cps. The accelerator is fed by 12-
autogenerators each of which delivers to the endovibrators up %o 100 kw
with a pulse duration of 400 psec. Bach resonator is a 16-faced prism,
1100 mm long, the diameter of the inscribed circle of the prisms being

1500 mm. The prisms are made of 1 mm thick copper strips gecured to &
golid body. The drift tubes (100 mm diameter) form accelerating gaps, gach
600 mm long. The h.f. generators work in two cycles with self excitation.
The 12 modulators deliver at the anodes of the generator-tubes voltage

APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001756110017-2"
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pulses of up to 25 kv. The resonators are kept in a vacuum chamber

maintained at a pressure of (1-2)-10"6 mm Hg by two diffusion pumps. The
electron gun (with tungsten cathode in the form of a flat spiral) is
placed inside the drift tube. A special modulator supplies the gun gathode

with negative voltage pulses of up to 70 kv and durations of 0,2¢10%° and
6

2.10"° sec. In normal operation the injection current is 6 aj on pulsed
over-heating of the spiral it amounts to 40 a. The construction of the
injector provides for the possibility of using an L - cathode. The phase
difference of the X vibrations in the resonators is checked by an electron-
beam phase meter, and the pulse height by a two-beam oscilloscope. The
radial focusing of the beam at the output of the injector is accomplished
by the radial component of the h.f. field. The elctron velocity at the
output of the first acceleration gap is almost equal to the velocity of
light and is not further affected by the radial component of the field. In
the first gap there ‘appears also a bunching effect which narrows the phase
width of the beam from 2.2 to 1.6 radians, which value remains practically
constant in the following gaps. At the exit of the accelerator the beam
cross section is ~0 mm with an aureole of about 60 mm. It is focused on

Card 2/4
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the target by means of two magnetic lenses; its diameter then becomes 3 mm.
. To study the possibility of obtaining the maximum current, the particle o
~ _energy spectra were recorded at the output of the accelerator for different
- currents. The following results were obtained: A current of 8.5 a with -
* a pulse duration of 0.2 psec is obteined for an electron energy of 4.5 Mev. -
A current of 15 a with & pulse duration of 0.2 psec and -an electron energy ‘

of 3.8 Mev is yielded from the maximumof tte charge that can be accelerated

(3-10'6 coulomb). At this pulse duration a current of up to 25 a may be
) obtained, but the mazimum electron energy is only 3 Mev end the energy
) . spectrum is broader. To reduce this fall of energy and the.consequent
' .. brodening of the spectrum it is necessery to increase the energy fed to the
resonators. A further decrease of the eleciron energy for obtaining in-
_creased current is not convenient because for radial focusing the electron
-must have relativistic velocity in the first gap. The. value of the time
average of ‘the current for this accelerator is up to 50 ua for 15 pulses/sec,’
which must be increased to 100-150 pulses/sec for increasing the everage . '
current. The authors thank X. D. Sinel'nikov, P. M. Zeydlits, and Ya. B, '
- FPaynberg for discussions. V. I. Veksler and V. V. Vliedimirskiy are mentioned

" Cerd 3/4
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" There are 5 figures and 4 referencee~ %3 Soviet-bloc and 1 nén-Soviet-’bloc._ :
The referevxce to the English-language publication reads as follows: M.
Kelllher, J. Nugard, A. Gale. IRE Trans. Nucl. Sci., No. 3, 1 (1956).

SUBMITTED: July 26, 1960

Legend to Fig.1: 1) generator, 2) resonator,
'3) electron gun, 4) connecting opening.
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2¢.231]

AUTHORS: Nazarov, N. I., Yermekov, A. I., Tolok, V. T., and
Sinel’nikov, K. D.

TITLE: Propagation of ion cyclotron waves in a plasma
PERIODICAL: Zhurnal tekhnicheskoy fiziki, v. 31, no. 2, 1961, 254-255

S PEXT: The experiments were made by meens of a device gimilar to that des-
oribed in Ref. 1. Cas discharge took place in a 1.6 m long glass tube with
a diameter of 60 mm, in an axially magnetic field with a field intensity
of up to 15 kilooersteds. The magnetic field attained its maximum value

within 102 sec, it dropped by 2.7 times within 8.10"2 sec. Hydrogen in

thée pressure range from 10"4 to 10”° mm Hg served as working gas. The
high-frequency energy was fed into the plasma by means of an induction

coil usually used in cyclotron heating. Tt consisted of six parts
connected in phase opposition. The axial periodicity of the h.f. magnetic
field in the coil was 16 cm. The load ourrent circuit consisting of this
coil and vacuum condensers had the quality factor 310. The current circuit

Card 1/4
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was fed by an h.f. generator with quartz stabilization and a power of 80 kw.
The duration of pulses varied between 107~/ and 10-2 sec, the working
frequency of the generator varied from 3 to 30 Mcps. The absorption of the
h.f. power by the plasma in the region of ion-cyclotron resonance was
determined by measuring the voltage in the current circuit as well as from
the change of the electron density during discharge, and from the intensity
of the hydrogen spectral line Hp. With given parameters of the h.f.
ourrent cirouit about 5 kw were introduced into the plasma in the region
of ion-cyclotron resonance. Owing to the resulting high degree of ioniza-
tion of the gas no plasma formation by direct electrode discharge was
necessary. In this case, experiments could be made also at low hydrogen
pressures (up to 2-1077 mm Hg). The upper curve in Fig. 1 shows the

change of load of the h.f. current circuit in the region of ion-cyclotron
resonance, the lower curve shows the intensity of the Hg line. The dura-
tion of pulses of the h.f. generator is about 3 msec. fter 0.5 msec
hydrogen is intensively jonized. The upper curve of Fig. 2 shows a curve
analogous to that in Table 1, the lower one shows the curve of the
amplitude change of the h.f. (wave) signal at the electrode. The signal
occurred only when the h.f. current circuit was loaded in the region of

Card 2/4
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~‘ion-oyolotron waves BotA gures! show that the amplitude of the wave RETEEN
. sighal at the probe’ ainl idepends on: the degree of plasma jonization. - The'f 1B
ﬁ.resulﬂsobtained prove the penetration of .h.f. energy into the plasma in the .- |
“form of ion-cyclotron’ ‘waves.. - The mentioned data also prove the results of ‘;,j
‘the experiments of T. Stike ‘et ali in the stellarators B-65 (V-65) and SR
- 8-66"(V-66) (Refs. 2, 3).. Besides, also wavos shorter than the cyclotron B
;waves were observed, in the magnetic fields. : The working pressure in this 1
Jcage was 10'5 mm Hg. Under the experimental conditions of the authors . e
_such wavés were: ‘observed only at pressures exceeding 8.1077 mm Hg. Their
.ogourrence has. hitherto not been explained. There are 2 figures and .

3 Soviet-bloo referenoes.sxaﬂA

e

fFiziko-tewhnioheskiy ‘institut AN USSR, Khar’kov (Institute = '
of Physics ‘and’. Technology of the AS UkrSSR, Kher’ kov) T

R
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!
AUTHORS: Volkov, Ya. F., Tolok, V. T., and Sinel’nikov, K. D.
e e
TITLE: Study of the electrodeless discharge in a magnetic trap with
additional azimuthal magnetic field

PERIODICAL: Zhurnal tekhricheskoy fiziki, v. 31, no. 2, 1961, 255-258

TEXT: The plasma can be heated by a fast magnetic trap. 1In such a system,
the diameter of the plasma cylinder is shortened during compression, which
leads tc a looser connection between coil and plasma in experiments of
plasma heating by means of ion-cyclotron resonance. The presence of an
initial magnetic field Hy may prevent a strong shortering of the radius of
the plasma cylinder without changing the degree of compression. Experi-
ments were made with the field H¢§ to obtain a hollow plasma cylinder and to
axplain tne interaction between the plasma and such a system of mzgnetic
fields. The authors also studied gamma radiation which almost always
accompanies such discharges. The discharge of two condenser batteries
caused the formation of a three-phase field with the voltage 3?1 = 30 v/cm,

Eyp = 3v/cm with a period of 20 and 270 msec, respectively, with an axial
Card 1/5
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magnetic field intensity H,= 5 koe and a mirror ratio of 2:1. A further
condenser battery was discharged above a rod which lies in the axis of the
system thus producing a field Hy; discharge current I =20 ka. Fig. 2,a,b,v,
g shows the "SFR-graphs" in argon, which indicate that Hy causes no plasma
compression; the plasma exists in the form of two coaxial cylinders one of
them bordering the rod (Fig- 2,a,b). The drift along the axis Z (Fig. 2,
v,g) is caused by the force scting upon the ions &s a result of their
motion relative to the axis in the field Hy. With changed sign of Hy also
the direction of drift is reversed. The same holds for the hydrogen
plasma. X-radiation was studied under the following conditions: 1) Anti-
parallel connection of ccils without cccurrence of gamma radiation;

2) parallel connection of coils in the presence of Hy; under these
conditions gamma radiation had an energy of about 50 kev and a mean inten-
sity of 2C nr/discharge. Gamma radiation was observed in argon in the

pressure range p = 5-10-'4 - 5-10"3 mm Hg and in hydrogen at

o = 2-1077 - 3.1072 om Hg. Fig, 3,a,b shows the oscillogrems of the
magnetic field, the shf signel (A = 4 mm), and of gamma rediation. By
means of a lead collimator the author shows that radiation in the region

Card 2/5
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" is formed is shifted to. the: high-vacuum by one order of magnitude; with
1. formation of the. plasma. -The intensity of gamma radiation increases and

i-ﬁ'x—rays shows that the emission from .the rod has its origin in the region
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}:S‘tud"y"‘fef-"'tﬁe?e .aotrodeless

" of the minimum of’th gnetic’ field ocours between the mirrors. With
3 sz s 3 v/cm no- ‘gamma,, radiat’ “occure ‘independently of the other condi-

tionsi - 3) parallel connecti of the coils in the presence of «  The
- preseénce of Hy ohanges the. character of gamma radiation; the energy in-
ereases up to about 100 kev; the pressure region in which gamma radiation
- increasing Hy gamma radiation occurs.every half period beginning with the
amounits to approximately 2.5 r/dieeharge. The photography of discharge in

ﬁ between the mirrors. The glass tube which is inserted parallel to the rod E
. at a distance of 1 cm reduces radiation intensity by 7-10 times. Pig. 3,v,

+ shows the osoillograms of radiation and the field H, in the presence of HT

.There are 2. figures and 1 Soviet bloc reference.,

. SUBMITTED: _septembg:_1q,;1960
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“| Legend to Fig..31 8- in.tho absence of the field Hy, p - 1.5.1072 mn Hg

b < in the abdence’ fofi‘élld";m‘yv,_""pv-f'f'}=,10"~3"1_ifgn Hg (upper oscillograms -
‘" passagé of "thé shf signal.through the plasma,.mean magnetic field H;, -

- lower-gamma radigtion)j v'-'in the presence of the field Hy (upper
© oscillogram - gammna radiation, lower oscillogram - field H;) 20psec:
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AUTHORS: 70lototruvov, I. K. tiovikev, Tu. M. Ryzhov, H. M.,
Skoblik, I. .y and Tolok, V. T.
i e e e, \_______-——-l—'_‘

TITLE: Magnetic compression of plasma

PERIODICALt  Zrurnal tekhnlohewkoy fiziki, v. 31, no. 5, 1961, 518-52%

TEAT: The heating of plunma by ragnetic fieldg snloaly varying in time 1o
discussed in the introduction. It 1B ghosn that, if the variotion ia slow
with regpect to the Larmor period, the final energy of §he particles will
be determined only by their initial energy and by the ratic of field
strengths at the peginning and at the end of the cycle of compressiong.
As the holding time ig very short for small initial energles, compression
migt be done quickly. Tnia oan be achieved eitner by the use of atrong
and ropidly varying magnetic fields snich lonize the gas through the
irduced eddy emf and compresa the resulting plasma, O by means of two
pagnetio fields, one rapidly varying and nealting the gas and the other
slowly varying and compressing the plasma. The second method is nmore
convenient for praatical purpodes. The authors dwall upon geveral papeTs

card 1/4
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C. Colb (Phyas Ruvey 3112,

fnoluding thoaw by A.
(1959))

(Phyo. Rev. Letters, 3, 5,
1960). Expericents with Loth
nentrons and sof$ X-ray3

attained, shich Is indicative of plasma neating.
Kvartaxhava et al.

the plaoma is stable @ro refuted by I. F.
1641, 1960; 2ZuTF, XXk, 11, 1321, 1960). Here,
in which compresnion was effected by o olowly

7 "APPROVED FOR RELEASE: 07/16/2001
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¥inds of plasma heating huve showsn that
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291, 1956}, Calb at al,
(Phye. Rev. 119, 031,

e e —— e i

statement that
(ZhETF, 38,
un experiment is degoribed, . s

Colb'n

varying magnetic field.

The experimental arrangement does not differ epoentinlly from that used '

by Colb and others.
was brought
#itnout electrodes (Fig. 1),

about by a shock wave produced by an
The ghock wave 7as produced by coil 1

The only difference is thet the prelimincry ionization .

irduotion digcharge
one

#inding) over which a capacitanse of 6.3 uf charged up to 30 kv sas

dischorged. Tne discharge took é psec.

a streszth of 60 koe.

The paxroum nagnetic field nad
The principal nmugnetic ria1d was gonerated by

Goil 2 whioh conuisted of 15 windinga and generated a fiold of 89 koe.

4 capera was lnstailed in the middle of this coil,

As the capacitance of the aoil was nuch higher

circuit, the energy of the capacitor could be utilized up to 95 %. ; j

card 2/4
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sommetic canpreziisn 0L Ja2IsE
e . ‘lagater of 3 oo anda
1 had o ser dlanod : en Af
+z and had, an Inal ithi
3 Lul was made of quorid aenaurad #ithin
D,acr;mrs; ;uuc }D‘J";Y'G ine experiment the pragsure could be m : :
lengih o me | EILNG UE T te: 0% i i
o -1 -2 o notopraph £ noie: i : '
" the renge of 107 -5:10 - 23 BC. A pnolod ; 2 the first semi-
m"':oduci‘nle] choms that the velociiy ol the g3 N 4ischaTge. _
ey LA . 3 =i a iy i3Ch2Ig :
:Gi:'od aas not especially high but increatsd "o io d the preceliing i
' ;icf e - £ ‘,"y\‘e shock wave chere ine {as L a szrt where ne
in i b c a5 5-6 4imes nigher than in see _:-J Loned .
At was, J-" * 3 . £3 1 ¢ 8400, . . .
329¢ i s the smnliiude of the ma(gnetic fiel n looity :
S owhm em PO a3t f.0., b B
' e ve of the saock mave tended fomard 2 llffé’c:ewd"(a) and of she .
the ve b ae X - ernetic fiel
* sound. Fig. 3 shows oscillagrans ?t" thS“x:- o pulte in 3 aopeared .
. ?-"'-’""“-"O:: Z-roy emisgsion (5) and (b’ m:‘.s;-'r;‘_cld. 34 shews K-Tay '
.n~f?~1vb 3 e-e.:i. eriod of inhe princmal ma.n,.‘?.. c § S it was atizined .
3 sn the second -a-::c‘i; lorg delay Sime. 7he optinum dele_{; e T
e:r.:.ss::fm "rl::"\ci‘l-ogl“"ield =ag switched on afser the :ixhg ::ons-t;.nt 2’ oy . '
nen the ariNCIT - - 3 i wa . ;
g ,21‘; ihe velocity of waves produced by f°f;1 rincinal field leads t :
\ gasg o Z-’;;é%o icompression of jthe plasma o ','h'-p;o—vruifnic film was used
" '?efcgr}w:?aés ;aécliomoanied by X-ray enigsloh. =2 ?3:_‘*?‘6- nad a local . .
e trt r;:":"xe '*eg-"on's of X-ray emiszion. T.:e bmi;‘e. ;idile of tne coil end i ;
P O SEUG M igtrivuted beiween 1 i \
} N '» ynevenly digtricu : i ;
} cnavacter and wele i . {
» : . i :
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that end which wak opposite o coil 1.. K. D. Sinel'nikov, lember of ithe ‘
AS Ukr3SR, is thnrked for a discussion. There are 4 figures and i0 ¥
references: 7 Sol¥iet-bloc and 3 non-Soviei-bloc. . !
t
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ASSOCIATION: Fiziko-tekhnicheskiy institut AN USSR Xhar'kov (Institute of
Physics and Tecnnology, A4S UkrSSR, Khur'kov)

SUBMTTTED:  July 15, 1960 - i
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AUTHORS: - - Tolok, V. T., and Sinel'nikov, K. D.
TITLE: " A feasible method, for plasma injection into closed magnetic

* traps _
PERIODICAL: - Zhurnal -tekhnicheskoy fiziki, v. 32, no. 2, 1962, 248 - 249

TEXT:; The injection of plasma into a stellarator system is performed in
two steps, i. e., introduction (Fig. 1) and forcing through (Fig. 2).
Singla~turn coil 1 induces an alternating magnetic field H-. which, if di-
rected opposite to the basic field H, leads to the formation of a system
of opposed magnetic fields having twd anpnular slits in the basic retarding
magnetic field. In order to eliminate the action of turn 1 on coil 2,
which produce the basic field H , the latter are equipped with metallic
ghields. Plasma injection is pgrformed through the annular slits. Yhen
the sign of H~is changed, the slits disappear, and magnetic pressure on

the plasma is increased to (5 + H~)2
P
87

, vihereby the plasma is forced thmgh

~
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alongyn the axis of the systems, The authors thank v, F. Aleksin, v, g,

Zykov, and I, M. Zolototruboy for discussion, " There are 2 figures,

ASSQCTATTON: Fiziko-tekhnicheekiy institut AN USSR, Khar'kov (Physicotech
nical Institute, AS UkrSSR, Khar'kov) T

- SUBMITTED; Auguslt 10, 1961

Pis. 1,

Pig, 2,
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 AUTHORS: sazarov, N. I., Yarmakov, A« Loy Lobko, A. S., Bondarev,
V. A., Tolok, V. 7., and sinel'nikov, K. D»
P - ML
TITLE: Exapination of jonia cyclotron woves
PSRIODICAL: Zhurnal tekbnicheskoy fiziki, v. 32, no. 5, 1962, 536-540
previous experizents (zhTF, 31, 254, 1961) 7P

"TX?: The authors continued
nt

on the excitation and propagation of ionic cyclotron waves. In an

apparatus schematically sghown in Fig. 1, & powerful h-f discharge in
hydrogen and deutoriun was studied in a range noar {onic cyolotron
resonance, and the conditions of forced resonance axcitation of jonic
cyclotron waves and of their propagation along the pagnatic field were
determined. Polarization end attenuation of these waves was also
neasured. The discharge took place in & tube of molybdenun gless

(2 @ long, 60 am thick? arranged in a solenoid which created a quasi-
constant magnetic field. The arrangement was such that two field

regions were presenty one for resonance excitation and another for tho
damping of the ionic cyclotron waves. The overall length of the coil was

" card 1/3
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1.5 m. Tho field was oreated by discharginé & capagcitor bank with a total

capacity of 2.25-‘1()"2 f, which could be charged up to 5 kv. The field
reached 20-25 kilogauss within 5 msac¢. The exciting electromagnetic
field had a wavolength of 16 cm. Thoe rosonance cirouit hud a quality
factor of 400 with an 80-kw gonerator (3-30 Kc/aecz, and the maxinum
voltage in the circuit was 30 kv. Hydrogen of 10~4-10~ nz Hg was blown

through the evacuated (1.107° an Hz) discharge tube, and after a long-
tino aging of the system with h-f discharges, veltage and probe-gignal
oacillograms wero recorded. At the moment of resonance load, the
generated wave starts traweling along the canstant magnetic field. Its
cagnetic-field distribution and phase variation along tha field were
measured (Figs. 5, 6). The wave was found to be circularly polarizoed;
the polarization vector rotated in the Same aense as did the free ion in
the magnetic field., The danping process was studied with waves “traveling
in a region of nmagnétio fields equal to that of the ocyclotron waves.
Dazping was found“to set in only at a oertain distance with various field
geometries, which cannot be attributed to collision dazping only. At
Hezaoyclotron' cyclotron damping becomes more effective., There are

Card 2/5 .
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8 figuras,

ASSOCIATIONs Fiziko-tekhnicheskiy institut AN USSR (Physicotechnical
Institute AS UkrSSR) Khar'kov

SUBMITTED:s June 3, 1961
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AUTHORS Volkov, Ya. F., Tolok, V. Tus and Sinel'nikov, K. D.
TITLE: y-emission from a discharge in & magnetic trap with

additional azimuthal magnetic field

PERIODICAL:  Zhurnal tekhnicheskoy fiziki, v. 32, no., T, 1962, 811-816

TEXT: In this continuation of an earlier paper (Ya. F. Volkov et al., i /
ZnTF, XXXI, 255, 1961) the y-emission ig studied as a function of the
Gischarge parameters, tne locus and the mechanism of the electron
acgeleration is clarified, and the role of the azimithal magnetic field
ig also examined. An electrodeless discharge was produced in argon gas
flowing through a spherical molybdenum glass flask (rig. 1). The
azimutnal magnetic field was generated by the central-current-cgrrying

Cu bar. One of the tantalum targets could be radially shifted in the
equatorial plane. These were used to determine the electron acceleration
~ orbits. The v-emigsion generated b the deceleration of fapt electrons

. in he plasma was measured by an @%3-29 (FEU-29) photonultiplier with
Nal erystal, the magnetic field by means of probes. The azimuthal field

card V82 .~ o A
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Y-emission from a discharge in a ... ) B104/B102

increased the intensity of the y-emission fourfold, th

‘ e energy bet

threefold and fourfold. The azimuthal field preve;ts a contfﬁctio:egg 1 7L

the hollow plasma filament toward the copper bar. There are 7 figures

SUBMITTED:  August 10, 1961
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AUTHORS s Zykov, V. G., Il'yenko, B. P., lats'ko, Ye. M., Stepanenko, !
I. A., Ternopol, A. Ny Tolok, V. T., and ‘Sinel 'nikov, K, D7
L — ¢ ottn ot <7 e et - S
' TITLEs Investigation into the properties.of magnetic surfaces in H
e syatems witha helical magnetic field = - 3
" " PERIODICAL: Zhurnal tekhnicheskoy fiziki, v. 32, no. 10, 1962.- 1190-1196 - §
"‘ TEAT: The shapes of the maénatic"surfncea'in systems with stabilizing \
) helical windings were studied by the mpethod of the preceding electron beay,™ .
* devaloped by F. V. Karmanov and P. A. Cheremunykh at the Institut atoummoy— - 3
o energii im. I. V. Kurchatova (Innitutc of Atomio Energy imeni I. V. 3
I -Kurchatov) and by injecting plasma clouds into a right cylinder withr a - p!
[-s=+ - threg~-turn coil, or by injecting them into the curvilinear seotion of a* 3
stellarator model. In the experiments with the preceding eleotron beax & - 2 N

. fluorescent screen was used in the.right cylinder (Pig. 1)} in the experis - =
- ‘ments with the plasag clouds special targets were used, superficially : ;,_‘
- ‘charged’ by the plasma partioles. If no ocurrent flows' in the helical : e

.! windings, the eleotron beas foras oongentric oiroles on the fluoresoent y

Lt
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screen, ~As the amperage in the halical winding
_generate to triangles, whose sides late

smallest radii of the separatrices measured as

the distortions of the magneti
magnetic axie from the geometrioc axis, ar
results. The cross sec
of Ihel/ﬂz in clouds comp

¢ surfaces .caused

~: in clouds partially screened by diaphragms.

In

- of particles were distinguished, one type T
" part of the cloud bounded by & separatrix,

--gonfinement  region.
‘the cenfinomont region if the radius
olouds, but if 't was smaller the same result w
case, The aeparatrix is a funot
amperage in-the helical windings.
magnatic surfaces in the curvilinear ¢
studied by the
electron beam
Card 2/3
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In the second case all plasma

of the separa
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ion of the oconfining/inductio

Thie agrees with the theory..

same methods, yielding practically the same
as those obtained with the right oylinder.
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The largest and y
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s ware studied as functions.
£ the tudbe, and .. _.

/
the former case two-'types " "
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Investigation into ... B104/B102
initial stage of the discharge that the eleotrons escape to the copper- sl e
.~ walls of the vacuum chamber .(diameter 80 mm) which was shaped as a semi~ - ./
'+ tore (moan radius of curvature 42 om). It is conmoluded that at low velooie" K
, ties and small densities the plasma particles move along the lines of the i
., magnetic field. There are 8 figures. ’ . : !
* SUBMITTEDs November 29, 1961 - waa /! AP S
B 'Fié. 1.’ Experimental arrangement (right - ' ]
N oylinder). : : gy Lo vy ;_z‘-"F 3
. Legends (1) coils producing the magnetic wi SN - r%

' mirror field; (2) coils producing-the main- .. \
.. fieldj (3) mouthpiece for J-om waves; (?) S
", oonic plasms gunj (5) electric proves; (6) - . |

Tluorescent soreeni (7) helical winding.
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'AUTHOR: Sinel'nikov, K. D., Tolok, V. T., Nazarov, N. I., Bukayev, 1. L., Bondarev, V. A.,
o ~ Bugay, Yu. P., Loginov, A. §., Kononenko, V. I.

CTITLE: Investigation of fon cyclotron resonance in a dense plasma

. PERIODICAL: Fizika plazmy i problemy upravlyayemogo termoyadernogo sinteza; doklady I

konferentsii po fizike plazmy i probleme upravlyayemykh termoyadernykh
reaktsily. Fiz.-tekh. inst. AN Ukr. SSR. Kiev, Izd-vo AN Ukr. SSR, 1962, 3-8

" TEXT: Ton cyclotron resonance heating of plasma, whereby field energy is transferred to
the ions direetly, is a promising methed of rapidly attaining high ion temperatures. The
article descrihbes investigations cf ion cyclotron resonance in a plasma produced by direct
discharge in a glass tube 60 cm leng and 6 cm in diameter. The discharge was produced by
a rectangular voltage pulse of duration up to 800 microseconds and current up to 600 amp.
The discharge tube was placed in a magnetic fisld produced by a solenoid fed from a capaci-
tor bank with maximum stored energy 40,000 J, charged to 5 kV. The time required for the
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Investigation of jon ceyclotron resonance in , . |

‘magnetic field to reach maximum was 4,7 x 10~ geq,
The experiments have shown that there exjgt optimum valueg of hydrogen pressure and
~discharge current for the absorption of high frequency power by the plasma. The half-width
of the resonant curves increases monotonfually with increasing gas pressure, indicating that
the aceelerating ion interacts strongly with the neutral atoms. An increase in the discharge -
current and congequently in the jon density in the discharge algoe shifts the resonant peak {“:-'
toward magnetic fielq values below the resonant field. Density measurements in the hydrogen
plasma have ghown that at 300 amp a plasma of 6 x 1013y -3 density has a lifetime of 150
mlerogeconds afier the termination of the discharge. It ig also noted that the regonant peak i
becomes asymmetrical with increasing plasma density, thig being possibly due to the diver-
sion of part of the high frequency power to the generation of lon cyclotron waves, It is alaso
likely that at densitieg above optimal the screening of the plasma against the high {requency [
field comes (nto play, .
- There are eight figures and five references. The English language references are: K. S. w. e
-~ Champion, Proc, Phys. Soc. 70, 4486, B, 212 (13957), and translated articleg by T. N. Stix and
“ R. W. Palladino. :
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